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Abstract
Objectives—Little is known about factors
influencing the spread of blepharospasm
to other body parts. An investigation was
carried out to deterrmine whether demo-
graphic features (sex, age at blepharo-
spasm onset), putative risk, or protective
factors for blepharospasm (family history
of dystonia or tremor, previous head or
face trauma with loss of consciousness,
ocular diseases, and cigarette smoking),
age related diseases (diabetes, hyper-
tension), edentulousness, and neck or
trunk trauma preceding the onset of
blepharospasm could distinguish patients
with blepharospasm who had spread of
dystonia from those who did not.
Methods—159 outpatients presenting ini-
tially with blepharospasm were selected in
16 Italian Institutions. There were 104
patients with focal blepharospasm (mean
duration of disease 5.3 (SD 1.9) years) and
55 patients in whom segmental or multifo-
cal dystonia developed (mainly in the cra-
nial cervical area) 1.5 (1.2) years after the
onset of blepharospasm. Information was
obtained from a standardised question-
naire administered by medical interview-
ers. A Cox regression model was used to
examine the relation between the investi-
gated variables and spread.
Results—Previous head or face trauma
with loss of consciousness, age at the onset
of blepharospasm, and female sex were
independently associated with an in-
creased risk of spread. A significant
association was not found between spread
of dystonia and previous ocular diseases,
hypertension, diabetes, neck or trunk
trauma, edentulousness, cigarette smok-
ing, and family history of dystonia or
tremor. An unsatisfactory study power
negatively influenced the validity and
accuracy of the negative findings relative
to diabetes, neck or trunk trauma, and
cigarette smoking.
Conclusions—The results of this explora-
tory study confirm that patients present-
ing initially with blepharospasm are most
likely to experience some spread of dysto-
nia within a few years of the onset of
blepharospasm and suggest that head or
face trauma with loss of consciousness
preceding the onset, age at onset, and
female sex may be relevant to spread. The
suggested association between edentu-
lousness and cranial cervical dystonia
may be apparent because of the confound-
ing eVect of both age at onset and head or
face trauma with loss of consciousness.
The lack of influence of family history of
dystonia on spread is consistent with pre-
vious findings indicating that the inherit-
ance pattern is the same for focal and
segmental blepharospasm.
(J Neurol Neurosurg Psychiatry 1999;67:613–619)
Keywords: blepharospasm; focal dystonia
Primary blepharospasm is an adult onset focal
dystonia usually starting between the 5th and
the 7th decade and characterised by involun-
tary, sustained contractions of the orbicolaris
oculi muscles.1 2 In a case-control study on
possible risk factors we found that previous
head or face trauma with loss of consciousness,
family history of dystonia, and family history of
postural tremor independently increased the
risk of developing adult onset dystonia.3 A
positive association was also present between
local body injury and dystonia of the same
body part—that is, local eye diseases and
blepharospasm.3 Spontaneous remission of
blepharospasm has rarely been reported,4
whereas dystonic spasms may often spread to
other muscles, mainly lower face, jaw, neck,
and pharyngeal and laryngeal muscles.1 2 5 In
most patients dystonia spreads during the
initial 5 years and in half within a year of onset
of blepharospasm.5 Little is known about
factors influencing the spread of blepharos-
pasm, but the close temporal relation between
onset and spread5 raises the possibility that fac-
tors preceding or accompanying the develop-
ment of blepharospasm are also relevant to dif-
fusion of dystonia to other body parts.
We investigated whether demographic fea-
tures (sex, age at onset of blepharospasm),
putative risk, or protective factors for blepha-
rospasm (including family history of dystonia
or tremor, previous head or face trauma, ocular
diseases, and cigarette smoking),3 age related
diseases (diabetes, hypertension), edentulous-
ness, and neck or trunk trauma (thought to
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trigger dystonia in the oromandibular cervical
muscles)3 6 7 preceding the onset of blepharos-
pasm could discriminate patients with blepha-
rospasm who experience spread of dystonia
from those who do not.
Patients and methods
PATIENTS
Patients were selected among consecutive out-
patients with adult onset primary dystonia pre-
senting initially with blepharospasm and at-
tending for follow up visits at the movement
disorders clinic of 14 neurological and two
ophthalmological departments. Inclusion crite-
ria were the following: a diagnosis of focal, seg-
mental, or multifocal blepharospasm made by
senior neurologists expert in movement disor-
ders according to published standard criteria8;
age at blepharospasm onset (defined as time of
first symptom)>20 years; and duration of
disease>1 year (to minimise possible misclassi-
fication errors in the aetiological diagnosis)
and<5 years (to reduce recall bias). Exclusion
criteria were: neurological abnormalities in
addition to dystonia except tremor associated
with dystonia9; a history of exposure to
dopamine receptor blocking agents within 6
months before the onset of dystonia; “severe”
head trauma (loss of consciousness longer than
6 hours or major surgical procedures, or both);
features suggesting dopa responsive dystonia,
paroxysmal dystonia, and alcohol responsive
myoclonic dystonia as well as other secondary
dystonias10; and features suggesting non-
dystonic (ophthalmological, orthopaedic, and
psychogenic) causes of dystonia.11–13 The pa-
tients from the two ophtalmological centres
were assessed and followed up by senior
neurologists expert in movement disorders and
belonging to the same University (GD and
LS). One hundred and sixty five patients met
the eligibility criteria, but six refused to take
part in the study. One hundred and twenty two
subjects were recruited from January to July
1995 in 14 centres participating in a case-
control study on possible risk factors for
primary adult onset dystonia.3 The remaining
37 patients were recruited from January to July
1996 in three additional Institutions, two
neurological and one ophthalmological, ac-
cording to the same criteria.
DATA COLLECTION AND DEFINITION OF
VARIABLES
Information was obtained by a standardised
questionnaire administered face to face by one
medical interviewer for each centre. Patients
were questioned about the period preceding
the onset of blepharospasm unless otherwise
indicated. To maximise interpersonal and
intrapersonal reliability the interviewers re-
ceived training before the study. Patients were
questioned about the period preceding the
onset of blepharospasm unless otherwise indi-
cated. The questionnaire collected data on age,
sex, age at blepharospasm onset, medical
events (including diabetes, hypertension, ocu-
lar diseases, edentulousness, non-severe head
or facial trauma with loss of consciousness, and
neck or trunk trauma without injury to the
head or loss of consciousness), age at meno-
pause, cigarette smoking, and family history
(first degree relatives only) of postural non-
parkinsonian and non-alcohol related tremor
and dystonia. Information concerning medical
history was supported by medical records or
detailed reports of specific treatments. To elicit
information on edentulousness, patients with
segmental or multifocal dystonia were ques-
tioned about the period preceding both the
onset of blepharospasm and spread of dystonia,
those with focal blepharospasm about the
period preceding the interview. Dental status
was also subsequently monitored until the end
of the study. Questions on cigarette smoking
referred to the year preceding the onset of
blepharospasm. Because the results of an
earlier study suggested a protective role of cur-
rent cigarette smoking on the development of
dystonia,3 subjects were classified as non-
smokers (including never and past smokers) or
current smokers. First degree relatives were
considered to be aVected by dystonia or
postural tremor only if at least one other family
member provided adequate information (prob-
able diagnosis) or one of the investigators per-
sonally observed the secondary cases (definite
diagnosis). The time interval between risk fac-
tor and onset of blepharospasm symptoms was
recorded. In addition, the questionnaire fo-
cused on the spatial distribution of dystonia.
For each involved body part the date of initial
involvement (determined to within 1 year) was
recorded based on patient’s recollection,
records from other doctors when available, and
our own finding.
After inclusion in the study and completing
the questionnaire patients were periodically
seen until 31 December 1997. At each follow
up visit, the extent of dystonia was assessed by
the senior neurologist. In addition, the date of
involvement of new body parts, dental status,
and current medication were recorded.
DATA ANALYSIS
To examine the relation between the investi-
gated variables and spread of dystonia the Cox
proportional hazards survival analysis14 was
performed by a standard statistical package
(EGRET). In survival analysis interest centres
on a point event occurring after a length of
time, often called “the failure time”. The
failure time in this study was the time from the
onset of blepharospasm to the initial spread. In
the analysis of the time to spread, patients with
focal blepharospasm at last examination repre-
sented censored data. Most exposure variables
were represented in the model by a single indi-
cator variable,1 if the subject was exposed; 0, if
not); for sex, a value of 1 was assigned to
women. The quantitative variable age at
blepharospasm onset was first analysed as a
continuous variable, then categorised accord-
ing to demographic and clinical consideration
(see results). Records containing missing infor-
mation were excluded from the analysis. To
assess the influence of each variable on the
outcome, the hazard ratio and two sided 95%
confidence intervals (95% CIs) were calcu-
lated. The statistical significance of the hazard
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ratio was estimated by the likelihood ratio sta-
tistic, and p values< 0.05 were considered to be
significant. To check for type II error, the
statistical power relative to each variable was
assessed by the equation reported by Parmar
and Marchin.15 For multivariate analysis we
used the model building strategy proposed by
Hosmer and Lemeshaw.16 Because multivariate
models are unsuitable for samples having less
than 10 times as many events of interest as
candidate regressors, we used the 0.25 level at
the univariate test as a screening criterion for
selecting candidate variables.16 After fitting the
model containing all the selected variables, we
deleted the unimportant variables and fitted a
new model. The importance of variables was
assessed by examining the significance of each
p value and comparing the estimated hazard
ratios from the new and the old models. This
process of deleting, refitting, and verifying
continued until it yielded a model containing
the essential variables only (main eVects
model). Thereafter, we consider the need for
including biologically plausible multiplicative
interaction terms among the variables. Finally,
the goodness of fit (that is, the appropriated-
ness of the Cox model in describing the
observed data) relative to the variables signifi-
cantly associated with the outcome in the mul-
tivariate model was assessed. To this aim, the
proportional hazards assumption was graphi-
cally checked by plotting the log-logistic
model.15
Results
At the time of interview 108 patients had
isolated blepharospasm and 51 had blepharos-
pasm onset segmental or multifocal dystonia.
The 159 patients had an overall mean disease
duration of 3.1 (SD 1.3) years. They were fol-
lowed up for 1.5 to 3 years. Only four patients
spread during the follow up period. At the last
examination, therefore, there were 104 cases
with isolated blepharospasm and 55 with
blepharospasm onset segmental or multifocal
dystonia: their overall mean duration of disease
was 5.2 (SD 1.8) years. Brain CT, or MRI, or
both showed normality in 102 patients (64%),
in the remaining 57 patients (36%) no imaging
studies were available. The 57 did not show a
significantly higher frequency of risk factors for
brain damage (including diabetes, hyper-
tension, and cigarette smoking) than patients
with normal head imaging findings. Brain CT,
MRI, or both were available for all patients who
had a history of head trauma. Patients with and
without head imaging studies had comparable
mean (SD) disease duration (5.3 (1.9) years v
5.2 (1.4) years).
Demographic and clinical features of the
patients studied and answers to the question-
naire are listed in table 1. Among antecedent
events there were ocular diseases (blepharitis
keratoconjunctivitis, glaucoma, cataract, and
retinopathy) 1 to 5 years before the onset of
blepharospasm, head or face trauma with loss
of consciousness (lasting some minutes to 2
hours) 1 to 6 years before the onset of blepha-
rospasm, and neck or trunk trauma 1 to 7 years
before the onset of blepharospasm. Menopau-
sal state preceded the onset of blepharospasm
in about 80% of female patients. In the year
before onset, 23 patients smoked and 11 were
edentulous. Dental status was also monitored
during the follow up period, but none of the
patients reported losing their teeth after the
onset of blepharospasm. Twelve patients re-
ported a family history of dystonia (most
aVected relatives had the same type of dystonia
as the cases) and 15 patients a history of
postural tremor. Three patients reported fam-
ily history of both dystonia and tremor (in dif-
ferent family members). Eight patients had
relatives with a definite diagnosis of dystonia
and 10 of postural tremor. Patients from
neurological and ophtalmological centres, as
well as the 122 patients recruited during 1995
and the 37 recruited during 1996 did not differ
in regard to demographic and clinical features
(not shown).
Stratifying patients by duration of disease at
interview showed no increase in the relative
frequency of risk factors across strata as the
duration of disease increased (not shown).
After the onset of blepharospasm, most
patients were treated with botulinum toxin and
less than 8% of patients experienced other
medications, including anticholinergic drugs
and benzodiazepines. These patients were
equally distributed among patients with and
without spread.
Among the 55 patients in whom dystonia
spread, jaw or lower face muscles were involved
in 43 (78%), cervical muscles in 15 (27%),
Table 1 Demographic and clinical features of the studied patients and results of
questionnaire administration (number of records containing missing information is in
parenthesis)
Variables All Patients
Focal
blepharospasm
Blepharospasm as part
of segmental or
multifocal dystonia
Number 159 104 55
Men/women 41/118 33/71 9/46
Mean age (y) at bletharospasm onset (SD) 58.5 (9.7) 57.1 (9.1) 61.2 (7.1)
Mean duration (y) of illness (SD) 5.2 (1.8) 5.2 (1.7) 5.3 (1.9)
Ocular diseases 48 31 17
Hypertension 34 20 14
Diabetes 9 6 3
Head or face trauma with loss of
consciousness 11 (2) 3 (1) 8 (1)
Neck or trunk trauma 9 (2) 7 (1) 2 (1)
Menopausal state preceding
blepharospasm onset 94 55 39
Edentulousness 11 5 7
Cigarette smoking (current smokers) 23 16 7
Family history of dystonia 12 8 4
Family history of tremor 15 13 2
Table 2 Results of univariate Cox regression analysis
Hazard
ratio 95% CI p Value
Variables
Age at blepharospasm onset 1.06 1.02 to 1.1 0.004
Sex (female) 3.8 1.3 to 11.3 0.018
Ocular diseases 1.12 0.6 to 1.9 0.7
Hypertension 1.3 0.8 to 2 0.4
Diabetes 0.96 0.4 to 2.5 1
Head or face trauma with
loss of consciousness 4.8 1.9 to 11.5 <0.001
Neck or trunk trauma 0.43 0.1 to 2.3 0.25
Edentulousness 2.69 1.2 to 5.9 0.015
Cigarette smoking (current
smokers) 1.11 0.5 to 2.3 0.78
Family history of dystonia 0.81 0.3 to 2.3 0.69
Family history of tremor 0.28 0.1 to 1.2 0.08
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laryngeal muscles in four (7%), and arm mus-
cles in three (5%). In 13 patients dystonia
spread at two extrapalpebral sites. Overall,
patients had some spread of dystonia within 5
years after blepharospasm began: About half of
the patients (55%) spread within a year of
blepharospasm onset, 22% within 2 years, 16%
within 3 years, 7% within 4 years, and 2%
within 5 years. The mean duration of disease
before spreading to one body part was 1.5 (SD
1.2) years, and (SD 1.7) 3.1 years before
spreading to two parts. The average (SD)
durations of disease before spreading to the jaw
or lower face (1.3 (0.9) years), larynx (2.1 (0.6)
years), neck (2.2 (1.5) years) and upper limbs
(4.3 (0.5) years) seemed to be consistent with a
somatotopic progression of dystonia (one way
analysis of variance (ANOVA): degrees of free-
dom=63, F=9.6, p<0.0001; Newman-Keuls
post hoc test: jaw or lower face diVerent from
neck and upper extremities, p<0.05; neck
diVerent from jaw or lower face and upper
extremities, p<0.005; upper extremities diVer-
ent from each other group, p<0.05). For the
104 patients without spread, the mean dura-
tion of disease ( SD) was significantly much
longer than the mean time required for initial
spread of symptoms (5.3 (1.7) years; range 4 to
8 years v 1.5 (1.2 years); range 0.1 to 5 years,
p<0.01).
When analysing initial spread by the Cox
regression model, variables which failed to
reach significance on univariate analysis in-
cluded previous ocular disease, hypertension,
diabetes, neck or trunk trauma, cigarette
smoking, and family history of dystonia or
tremor (table 2). Conversely, previous head or
face trauma with loss of consciousness, age at
blepharospasm onset, sex, and edentulousness
were significantly associated with the outcome
(table 2). The study had an estimated <80%
chance of detecting three times modification in
the risk of spread with á=0.05 (two sided) for
prior diabetes, neck or trunk trauma, and ciga-
rette smoking. The other variables calculated
yielded a study power >90%.
There was an inverse relation between age at
onset of blepharospasm and time to initial
spread (r=−0.28, t=2.1, p=0.04). To assess
further the relation between risk of spread and
age at onset of blepharospasm, the continuous
variable was categorised into three separate
categories. The boundaries for these categories
were derived in such a way as to make divisions
at numerically simple values, to ensure about
33% of patients in each category, and to make
clinical sense. Taking age at blepharospasm
onset < 55 years as reference yielded hazard
ratios of 2.04 (95% CI 0.94 to 4.44) for age at
onset of blepharospasm between 55 and 63
years and of 3.43 (95% CI 1.6 to 7.4) for age at
onset of blepharospasm>63 years (score test
for trend of rates: ÷2 16.01; p<0.001). Thus,
patients with older age at onset of blepharos-
pasm were most likely to experience spread.
The main eVects model (table 3) included
previous head or face trauma with loss of con-
sciousness, age at onset of blepharospasm
(continuous variable), and sex as independent
risk factors. Multivariate analysis showed that
the significant eVect of edentulousness on uni-
variate analysis was distorted because it was
mixed with the eVect of both age at blepharos-
pasm onset and prior head or face trauma with
loss of consciousness (confounding eVect). Yet
the same results were obtained when more
homogeneous case groups—that is, the 104
patients with focal blepharospasm and the 43
patients with orofacial dystonia—were ana-
lysed to verify whether edentulousness related
more strongly to orofacial than to other dysto-
nias. Interaction terms among age at blepha-
rospasm onset, sex and prior head or face
trauma with loss of consciousness never
attained p values<0.4 (possibly because not
enough patients showed the combined risk fac-
tors needed for calculating interaction). Vari-
ables included in the final model satisfied the
proportional hazards assumption.
Because of the age and sex related difference
in the risk of spread we examined whether
there was some relation between the menopau-
sal state and spread. Mean (SD) age at meno-
pause did not significantly diVer between
female patients with and without spread (48.2
(5.6) v 50.3 (4.6), Mann Whitney U test,
p=0.11). Menopausal state preceded the onset
of blepharospasm in 85% of patients who
spread and in 78% of patients who did not
(p=0.51).
Due to the size of the sample we could not
use the Cox model to separately examine
spread at more than one body part. Thus we
calculated the distribution of the variables
included in the final model in the 104 patients
with focal blepharospasm, in the 42 with
spread at one body part, and in the 13 with
spread at two body parts. It must be stressed
that the number of patients remaining with
spread at one body part at the end of the study
period was unlikely to change significantly
because their mean duration of disease (SD)
was much longer than the mean time required
for spread at two parts (5.4 (1.9) v 3.1 (1.7)
years; p<0.001). The frequency of previous
head or face trauma with loss of consciousness
Table 3 Results of multivariate analysis
Hazard
ratio 95% CI p Value
Variables
Head/face trauma with loss
of consciousness 5.7 2.2–14.4 <0.001
Age at blepharospasm onset 1.06 1.02–1.1 0.006
Sex (female gender) 3.9 1.3–11.8 0.017
Table 4 Distribution of previous head or face trauma with loss of consciousness, female sex,
and age at blepharospasm onset among patients with focal blepharospasm, spread at one
body part, and spread at two body parts
Variables
Patients with focal
blepharospasm
(n=104)
Patients with
spread at one body
part (n=42)
Patients with spread
at two body parts
(n=13)
Head or face trauma with loss of
consiousness 3 (3%) 5 (12%) 3 (23%)
Female sex 71 (68%) 36 (86%) 12 (92%)
Age at blepharospasm onset
(mean (SD)) 53 (9) 57 (14) 64 (3)
÷2 (2×3): Head or face trauma with loss of consiousness, p=0.009; Female sex, p=0.09.
One way ANOVA: age at blepharospasm onset, F=7.7, p < 0.0001; Newman-Keuls post hoc test:
each group diVerent from the others, p<0.05.
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(but not of female sex) and the average age at
blepharospasm onset across strata increased
with the extent of spread (table 4).
Discussion
We found that in about 35% of patients dysto-
nia developed elsewhere within 5 years of the
onset of blepharospasm. Oromandibular and
cervical muscles were the most frequent sites of
progression. The percentage of patients re-
maining with focal blepharospasm at the end of
the study period was unlikely to change signifi-
cantly because the mean duration of disease
was much longer than the mean time required
for initial spread. Overall, the figures for rate
and extent of spread were in agreement with
previous reports that found the initial 5 years to
be crucial for spread of blepharospasm,5 and a
greater and earlier involvement of oromandibu-
lar muscles compared with cervical and limb
muscles.1 2
Of the previous clinical studies on blepharos-
pasm, none specifically focused on prognostic
indicators of progression. Because of the close
temporal relation between blepharospasm
onset and spread (present study and5) we con-
ducted an exploratory study designed to evalu-
ate whether demographic features, putative
risk, or protective factors for blepharospasm,3
age related diseases (diabetes, hypertension),
edentulousness, and neck or trunk trauma3 6 7
preceding or accompanying the onset of
blepharospasm influenced spread. Due to the
few patients with spread at two extrapalpebral
sites, Cox analysis focused on the time it took
patients to involve one site. Multivariate analy-
sis indicated that previous head or face trauma
with loss of consciousness, age at blepharos-
pasm onset, and female sex independently
increased the risk of spread in patients present-
ing initially with blepharospasm. In addition,
we found that the frequency of head and face
trauma with loss of consciousness but not of
female sex, and the average age at blepharos-
pasm onset increased across the subgroups of
patients with focal blepharospasm, spread at
one body part, and spread at two body parts as
the extent of spread increased.
Theoretically, errors in classifying subjects as
having focal or segmental blepharospasm may
have caused distortion. In this study, the diag-
nosis of focal or segmental blepharospasm was
made by senior neurologists expert in move-
ment disorders. Previously, we checked the
ability of six of them to correctly identify
patients with focal or segmental
blepharospasm.17 By means of K statistics, a
substantial between observer agreement
(k=0.63, p<0.001) was found.17 This result
suggests that errors in the diagnosis of focal or
segmental blepharospasm are unlikely among
neurologists expert in movement disorders.
Because the study was not population based,
we cannot rule out a bias in patient selection.
To correct for this we included patients from a
large number of clinics in various areas of Italy
and recruited 96% of the consecutive outpa-
tients who met eligibility criteria during the
study period. Although 40% of patients did not
have brain CT or MRI, eligibility criteria made
contamination from secondary dystonia
unlikely.18 In addition, we found no significant
diVerence in the frequency of risk factors
potentially responsible for brain damage in
patients with and those without imaging stud-
ies.
Although the sample was limited to primary
adult onset cases in whom blepharospasm had
been the initial presenting symptom, our
patient population had demographic and clini-
cal features similar to those of previous clinical
series.1 2 In most patients, the course of dysto-
nia was reconstructed retrospectively. Because
patients tend to recall disability whereas mild
symptoms may be forgotten or unrecognised,
the date of initial involvement of each body
part was based not only on the patient’s recol-
lection but also on medical records and our
own findings. Although we did not base the
study on newly diagnosed patients, the rela-
tively short average duration of disease at study
inclusion reduced, but did not eliminate, the
potential for recall bias. Using prevalent
patients may be a potential source of survival
bias, but the low incidence of blepharospasm in
the general population19 made it not feasible to
use incident cases and to perform a prospective
study. None the less, survival bias seems
unlikely because stratifying the cases by disease
duration showed no increase in the relative fre-
quency of risk factors across strata as disease
duration lengthened.
We failed to find a significant association
between spread of dystonia and previous ocular
diseases, hypertension, diabetes, neck or trunk
trauma, edentulousness, cigarette smoking,
and family history of dystonia or tremor. An
unsatisfactory study power negatively influ-
enced the validity and accuracy of the negative
findings relative to previous diabetes, neck or
trunk trauma, and cigarette smoking. The
inclusion of a larger number of patients could
clarify these issues. The reason why we found a
lower rate of familial occurrence of dystonia
than did previous series20 21 could be that we
identified aVected relatives from the case
patients’ answers to the questionnaire rather
than by clinical examination of all at risk
relatives. Overall, we may have identified only a
proportion of familial cases, thus making an
information bias in the direction of the null
value likely. Alhough the hazard ratio calcu-
lated for family history of postural tremor did
not reach significance, the 95% CI suggests
that the variable may be associated with a
decreased risk of spread. Besides an infor-
mation bias, the potential misclassification
error in distinguishing the aetiological and
clinical type of tremor should be considered
because postural tremor may be a feature of
many neurological disorders and data on fam-
ily history were, at least partly, self reported.
Postural tremor may also be an initial manifes-
tation of dystonia.9 Hence we cannot be sure
that some relatives reported as having tremor
alone actually had dystonia. The possible rela-
tion between family history of postural tremor
and spread needs, therefore, to be further
evaluated.
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Because of a satisfactory study power, the
negative findings relative to previous ocular
disease, hypertension, and edentulism were
more robust and probably valid. DiVerential
recall of ocular diseases between cases with
focal and segmental or multifocal blepharo-
spasm is unlikely. Data concerning edentate
patients deserve further comment. Previous
anecdotal observation suggested that edentu-
lousness could predispose to orofacial, neck,
and trunk dyskinesia by disrupting dental
proprioception.6 7 Because the onset of dysto-
nia may be prolonged and diYcult to detect,22
others suspected that involuntary orofacial
movements possibly contribute to dental
problems.2 In our sample, all patients reported
edentulousness before the onset of blepharos-
pasm. However, the significant univariate esti-
mate relative to this variable was distorted
(even when the subgroup of patients with oro-
facial dystonia was separately examined) by a
confounding eVect of both age at blepharos-
pasm onset and head or face trauma, thus sug-
gesting that the association between edentu-
lousness and spread may be apparent. Other
potential risk factors for orofacial dystonia,
including dental procedures, oral surgery, and
bruxism, were not investigated because their
retrospective recognition may be limited by
patient recall or lack of objective assessment.
Results indicated prior head or face trauma
with loss of consciousness as a significant risk
factor for spread of dystonia in patients
presenting initially with blepharospasm. This
association raises the question of whether
patients with segmental or multifocal blepha-
rospasm may have better recall for head or face
trauma than patients with focal blepharos-
pasm. Yet events inducing a loss of conscious-
ness should be recalled equally well by both
categories of patients. In all cases more than a
year elapsed between trauma, blepharospasm
onset, and diVusion of dystonia. These long
time intervals do not necessarily argue against a
causal relation because delayed onset dystonia
has been reported after injuries.23 24 Overall, we
conclude that head or face trauma with loss of
consciousness preceding blepharospasm may
be relevant to spread. The positive association
between spread of dystonia (mainly in the cra-
nial cervical area) and head or face trauma with
loss of consciousness in patients with neither
clinical nor radiographic evidence of brain
damage may be consistent with the suggested
role of peripheral trauma in inducing topo-
graphically related dystonia.23 25 26 The area
involved makes it diYcult or impossible;
however, to exclude direct discrete damage to
brain regions putatively involved in the patho-
physiology of dystonia.
The finding that patients with older age at
the onset of blepharospasm are most likely to
experience spread is by striking contrast with
spread of symptoms in childhood and juvenile
onset dystonia. In this setting, children with
younger age at onset have a higher risk of
developing widespread dystonia and experi-
ence more rapid spread of dystonia than older
children.5 None the less, supporting the validity
of our findings, patients presenting initially
with adult onset torticollis and writer’s cramp
have a younger age at onset than patients
presenting initially with blepharospasm and are
also less prone to the development of segmen-
tal or multifocal dystonia.27 28 In addition, we
found that the higher the age at the onset of
blepharospasm, the shorter the time to spread
and the more the number of body parts
involved. The age related diVerence in the risk
of and time to spread may just be a function of
aging. Yet multivariate analysis excluded a
potentially confounding role of age related dis-
eases including hypertension and diabetes.
Older patients with blepharospasm may be
more likely than younger patients with blepha-
rospasm to experience conditions, possibly
triggering dystonia in predisposed subjects.
These may include trauma, edentulousness,
and neuroleptic drug intake. Alhough we did
not specifically investigate the matter, none of
our patients reported loss of teeth or neurolep-
tic drug intake after the onset of blepharos-
pasm. Alternatively, the age related diVerence
in the risk of spread may reflect age related
changes in D2 mediated inhibition of striat-
opallidal inhibitory neurons of the indirect
pathway which has recently been implicated in
the pathophysiology of dystonia.29
Multivariate analysis indicated a positive
association between female sex and initial
spread, but there was no diVerence in the
fequency of women between subgroups of
patients with diVerent extent of spread. The
much greater number of women aVected by
segmental or multifocal dystonia is possibly
due to a selection bias, but the model used
takes into account the female preponderance
when analysing hazard ratios for this factor. It
must be stressed that many large studies on
cranial-cervical dystonia showed a similar pre-
ponderance of females to males.1 2 30 It has been
suggested that women may be more at risk for
development and spread of dystonia because of
specific estrogen receptors within the CNS
which could influence involuntary motor
function.31 Due to the age related diVerences in
the risk of spread we looked for a relation
between menopause and spread. However, age
at menopause was not significantly diVerent
between female patients with and without
spread, and menopausal state preceding the
onset of blepharospasm was not more frequent
in women who spread than in those who did
not.
In conclusion, this study confirms that
patients presenting initially with blepharos-
pasm are most likely to experience some spread
of dystonia within a few years of the onset of
blepharospasm, and suggests that age at onset
of blepharospasm, female sex, and factors pre-
ceding the development of blepharospasm
(head or face trauma with loss of conscious-
ness) may be relevant to spread. Interestingly,
the hazard ratios and their 95% CIs indicate
that previous head or face trauma with loss of
consciousness may have a role greater than the
other factors. The suggested association be-
tween edentulousness and cranial cervical dys-
tonia may result from confounding by other
variables. Because history alone is not a reliable
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method to identify family members aVected by
dystonia, the lack of influence of family history
of dystonia on spread agree with findings indi-
cating that the inheritance pattern is the same
for focal and segmental blepharospasm.20 21
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